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(54) SEPARATOR FOR FUEL CELL 

(57)Abstract: 

PURPOSE: To provide a separator for fuel cell, of large 
area using a corrugated material, which can be used at a 
relatively high surface pressure of 2-3kg/cm2 for longer 
than a battery life of 40 thousand hours, and in which the 
anode side and the cathode side have the pressure loss 
from a minimum level of 40mmAq to maximum 
500mmAq in the operation range of a fuel battery. 
CONSTITUTION: For a separator for fuel cell, in which 
power is generated from the anode gas containing 
hydrogen and the cathode gas containing oxygen, A 
corrugated material, which is continuously bent into U- 
shape, and which is offset at a fixed length, is used for 
the channels in the anode side as well as the cathode 
side. The corrugated material in the anode side is of 0.2- 

0.3mm of plate thickness T, 1-1. 5mm of height H, and 3-4mm of bending pitch P. The 
corrugated material in the cathode side is of 0.2-0.3mm of plate, thickness T, 1 .5-2.0mm of 
height H, and 5-6mm of bending pitch P. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the internal manifold mold separator for fused 
carbonate fuel cells in more detail about the separator for fuel cells which carries out direct conversion 
of the chemical energy which a fuel has to electrical energy. 
[0002] 

[Description of the Prior Art] A fused carbonate fuel cell ( drawing 8 ) consists of single eels 4 which 
sandwiched the thin plate-like electrolyte plate (tile) 1 with the fuel electrode (anode) 2 and the plate- 
like electrode of an air pole (cathode) 3. However, in a single eel, since the electrical potential difference 
is low (about 0.8V), it is used as a cell which carried out the laminating to the a large number stage 
through the conductive bipolar plate (separator) 5 practically. This layer built cell is called a stack. 
[0003] Moreover, although there are an external manifold type (A) which supplies direct process gas 
from the side face of a stack, and an internal manifold type (B) which is equipped with the penetration 
manifold 8 perpendicular to the separator itself, and supplies process gas to each eel through this 
manifold as a means to supply process gas to each eel in a stack as shown in drawing 9 , it is thought 
that the internal manifold type is excellent in the point of height change of a stack and not being 
influenced of the irregularity of a stack side face. 

[0004] This invention relates to this internal manifold mold separator (only henceforth a separator). 
[0005] 

[Problem(s) to be Solved by the Invention] as mentioned above, the separator for fuel cells has come to 
be alike of the dashboard with which anode gas and cathode gas are divided, the current collector which 
connects each eel, and three functions of passage ** which supply anode gas and cathode gas to each 
eel, respectively For this function, an electrode surface product is 2 lm. It is the same even if it is the 
above large area separator. 

[0006] In order to achieve the function as a dashboard, and to maintain the electrolytic seal (wet seal) 
twisted for getting wet, nearly perfect smoothness is required. In order to fill this demand with a large 
area separator, corrugated (plate) one which bent the sheet metal whose board thickness is 0.1 -0.3mm in 
the small pitch of 2-6mm is used for the passage and the manifold of a separator. 
[0007] On the other hand, in order to achieve the function as a current collector, and to lessen contact 
resistance with an electrode, it can be necessary to use it beyond a battery life (40,000 hours) under . 
comparatively high planar pressure (2 - 3 kg/cm2). Therefore, corrugated one which constitutes a 
separator needs to bear compressive force 20-3 Ot or more as a whole in the operating temperature (about 
650-degreeC) of a fuel cell. 

[0008] Furthermore, passage resistance of the gas which flows corrugated one in order to achieve the 
function as passage and a manifold needs to be equal for every eel, and in order to make into 
homogeneity the flow rate which flows especially in each eel as much as possible, it is necessary to have 
the pressure loss of about 40 mmAq(s) at least in an operating range. On the other hand, if pressure loss 
is too large, in order to be unable to maintain the wet seal mentioned above but to cause leakage of gas, 
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and cross leak with anode gas and cathode gas, in an operating range, pressure loss is wanted to be less 
than 500 mmAqs. 

[0009] This invention is originated in order to attain the new purpose which fills two or more functions 
of all mentioned above. Namely, the purpose of this invention is a large area separator which uses 
corrugated one, can be used beyond a battery life (40,000 hours) under comparatively high planar 
pressure (2 - 3 kg/cm2), and aims at offering the separator for fuel cells with which both by the side of 
an anode and a cathode have the pressure loss of a minimum of 40 to a maximum of 500 mmAq in the 
operating range of a fuel cell. 
[0010] 

[Means for Solving the Problem] In the separator for fuel cells which is generated from the anode gas 
containing hydrogen, and the cathode gas containing oxygen according to this invention The corrugated 
material which horseshoe-shaped bent continuously and has been offset for every fixed die length is 
used for the passage by the side of an anode and a cathode. Anode side corrugated material For board 
thickness, 0.2-0.3mm and height are [ 1-1. 5mm and a folding pitch ] 3-4mm, and the separator for fuel 
cells with which, as for cathode side corrugated material, board thickness is characterized by what 0.2- 
0.3mm and height are [ 1.5-2.0mm and a folding pitch ] 5-6mm is offered. 

[001 1] Especially, what the height of anode side corrugated material is 1mm, and the height of cathode 
side corrugated material is 1 .5mm is desirable. Moreover, the plate-like pin center,large plate with which 
said corrugated material was attached in the vertical side by sticking according to the desirable example 
of this invention and which has opening for anode gas, and opening for cathode gas, The plate-like 
anode mask plate and plate-like cathode mask plate which said corrugated material sticks up and down, 
and are attached, have opening for electrodes in the center section, and have opening for anode gas, and 
opening for cathode gas in a periphery, Said pin center,large plate, an anode mask plate, and a cathode 
mask plate are airtightly connected in the periphery section of a separator, since - The toe of opening 
for anode gas of said pin center,large plate and a cathode mask plate is mutually connected airtightly in 
the anode manifold section. The toe of opening for cathode gas of said pin center,large plate and an 
anode mask plate is mutually connected airtightly in the cathode manifold section. 
[0012] 

[Function] For board thickness, 0.2-0. 3mm and height are [ anode side corrugated material / 1-1. 5mm 
and a folding pitch ] 3-4mm. Cathode side corrugated material the maximum stress which board 
thickness will generate under the planar pressure of 2 - 3 kg/cm2 in the operating temperature (about 
650-degreeC) of a fuel cell if 0.2-0.3mm and height are [ 1.5-2.0mm and a folding pitch ] 5-6mm - 
enough — small — 40,000 hours or more of a battery life — it can be used . 

[0013] Moreover, the pressure loss at the time of using the fuel cell using this corrugated material by the 
operating range goes into the range of about 40 to 500 mmAq. Therefore, it is the large area separator 
which uses corrugated ones, and it can be used beyond a battery life (40,000 hours) under comparatively 
high planar pressure (2 - 3 kg/cm2), and the separator for fuel cells with which both by the side of an 
anode and a cathode have the pressure loss of a minimum of 40 to a maximum of 500 mmAq in the 
operating range of a fuel cell can be offered. 
[0014] 

[Example] The desirable example of this invention is explained with reference to a drawing below. 
Drawing 1 is the top view of the separator by this invention, and the fragmentary sectional view in 
which drawing 2 shows the fragmentary sectional view of the periphery of the separator of drawing 1 , 
and drawing 3 shows the manifold section for anode gas, and drawing 4 are the fragmentary sectional 
views showing the manifold section for cathode gas. In addition, in these drawings, although a top face 
is a cathode side and an inferior surface of tongue is an anode side, this invention may not be restricted 
to this and a top face may be [ an inferior surface of tongue ] a cathode side in an anode side. 
[0015] In drawin g 1 , as for the separator 10 by this invention, the amount of [ which is an internal 
manifold mold separator and inserts a cathode 3 (and anode 2) in the double-sided central part of a 
separator ] crevice is, and anode manifold 8a and cathode manifold 8b which penetrate a separator are 
prepared in the vertical part. In this drawing, a upside manifold is an entrance side, and a lower manifold 
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is an outlet side. The process gas (anode gas and cathode gas) supplied from the manifold flows the 
cathode 3 (and anode 2) bottom (inside of a separator) toward the bottom from a top. 
[0016] The separator 10 by this invention so that clearly from drawing 2 - drawing 4 The plate-like pin 
center,large plate 12 which has the opening 6 for anode gas, and the opening 7 for cathode gas, The 
flexible corrugated material 13 and 14 attached in the vertical side of the pin center,large plate 12 by 
sticking, The corrugated material 13 and 14 sticks up and down, and it is attached and consists of the 
plate-like anode mask plate 1 5 and the plate-like cathode mask plate 16 which have the openings 15a 
and 16a for electrodes in the center section, and have the opening 6 for anode gas, and the opening 7 for 
cathode gas in a periphery. The corrugated material 13 and 14 had the long and slender passage 
continuously bent by horseshoe-shaped, and this passage has offset it for every fixed die length. 
[0017] As shown in drawing 2 , the pin center,large plate 12, the anode mask plate 15, and the cathode 
mask plate 16 were airtightly connected in the periphery section of a separator 10, this divided the anode 
and cathode side (inferior surface of tongue) (top face) with the pin center,large plate 12, and mixing 
with anode gas and cathode gas is prevented. The periphery section of a mask plate is good like 
illustration to be extracted to the location of a pin center,large plate by press working of sheet metal etc. 
Connection on a pin center,large* plate and both the masks plate is good to be based on the means of 
arbitration, for example, welding, low attachment, adhesion, caulking, etc. An anode 2 and a cathode 3 
are inserted in the openings 15a and 16a for electrodes. The thickness of an anode 2 and a cathode 3 is 
substantially the same as that of the anode mask plate 15 and the cathode mask plate 16, and, thereby, 
can make the front face of a separator a perfect flat surface. Moreover, although not illustrated, 
puncturing plates, such as a punching plate, may be made to intervene if needed between corrugated 
material and a mask plate. 

[001 8] Moreover, as are shown in drawing 3 , and the inner edge of the opening 6 for anode gas of the 
pin center,large plate 12 and the cathode mask plate 16 is airtightly connected mutually by anode 
manifold section 8a and it is shown in drawing 4 , the inner edge of the opening 7 for cathode gas of the 
pin center,large plate 12 and the anode mask plate 15 is mutually connected airtightly by cathode 
manifold section 8b. A pin center,large plate is good to make it deform by press working of sheet metal 
etc. like illustration. Moreover, connection is good to be based on the means of arbitration, for example, 
welding, low attachment, adhesion, caulking, etc. Thereby, mixing with anode gas and cathode gas is 
prevented, and anode gas can be supplied to an anode side and cathode gas can be supplied to a cathode 
side, respectively. 

[0019] Drawing 5 is the perspective view of the corrugated material in drawing 1 . Corrugated material 

bent the thin material of board thickness T to the pitch P fixed to horseshoe-shaped, and height H 

continuously, and has offset it to every fixed die-length L so that clearly from drawing. 

[0020] Table 1 analyzes the maximum stress in a busy condition about the corrugated material of 

drawing 5 , and evaluates the life of corrugated material. That for which O mark can use a battery life in 

this table for 40,000 hours or more, and x mark show what cannot be used. 

[0021] 

[Table 1] 
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[0022] Although board thickness T can use it similarly if a pitch P is 0.3mm in 5-6mm, although a pitch 
P can use the corrugated material 0.2-0.3mm and whose height H board thickness T is 1 .0-2.0mm in 3- 
4mm so that clearly from Table 1 , it turns out that board thickness T cannot use it in 0.2mm. 
[0023] Drawing 6 is drawing showing the relation between the fuel utilization rate Uf by the side of an 
anode (%), and pressure loss (mmAq), and drawing 7 is drawing showing the relation between the 
oxidizer utilization factor Uox by the side of a cathode (%), and pressure loss (mmAq). For drawin g^ 
and drawing 7 , an electrode surface product is 2 lm. It is an experimental result in a large area 
separator. In drawing 6 , as for nine lines, the pitch shows [ height ] the case where 3.0, 4.0 or 5.0mm, 
and height are [ 3.0, 4.0 or 5.0mm, and height / pitches ] the corrugated material of 3.0 and 4.0 or 
5.0mm** in 1 .5mm for a pitch, by 2.0mm by 1 .0mm sequentially from the top. Moreover, the hatching 
part in drawing shows the range of the proper pressure loss (40 - 500mmAq) in the operating range 
(operation range) of a fuel cell. Height is 1 .0-1 .5mm and, as for the anode side corrugated material 
which goes into the range of proper pressure loss by the operating range, this drawing shows especially 
that height is 1 .0mm preferably. 

[0024] In drawing 7 , as for 12 lines, the pitch shows [ height ] the case where 3.0, 4.0, 5.0 or 6.0mm, 
and height are [ 3.0, 4.0 5.0 or 6.0mm and height / pitches ] the corrugated material of 3.0, 4.0, and 5.0 
or 6.0mm** in 1.5mm for a pitch, by 2.0mm by 1.0mm sequentially from the top. Moreover, the 
hatching part in drawing shows the range of the proper pressure loss in the operating range (operation 
range) of a fuel cell. Height is 1.5-2.0mm and, as for the corrugated material which goes into the range 
of proper pressure loss by the operating range, this drawing shows especially that height is 1 .5mm 
preferably. From Table L drawing 6 , and drawing 7 , so that clearly anode side corrugated material For 
board thickness, 0.2-0.3mm and height are [ 1-1. 5mm and a folding pitch ] 3-4mm. Cathode side 
corrugated material If 0.2-0.3mm and height are [ 1.5-2. 0mm and a folding pitch ] 5-6mm, board 
thickness The maximum stress generated under the planar pressure of 2 - 3 kg/cm2 in the operating 
temperature (about 650-degreeC) of a fuel cell can use a battery life sufficiently small for 40,000 hours 
or more. And the pressure loss at the time of using the fuel cell using this corrugated material by the 
operating range goes into the range of about 40 to 500 mmAq. 
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[0025] 

[Effect of the Invention] Therefore, according to this invention, it is the large area separator which uses 
corrugated one, and it can be used beyond a battery life (40,000 hours) under comparatively high planar 
pressure (2 - 3 kg/cm2), and the separator for fuel cells with which both by the side of an anode and a 
cathode have the pressure loss of a minimum of 40 to a maximum of 500 mmAq in the operating range 
of a fuel cell can be offered. 



[Translation done.] 
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